Many optical systems based on Surface Plasmon Resonance (SPR) have been developed for work as refractometers, chemical sensors or even for measure the thickness of metal and dielectric thin films. These kinds of systems are usually large, expensive and cannot be used for remote sensing. Optical fiber sensors based on SPR has been widely studied for the last 20 years with several configurations mostly using multimode optical fibers with large cores and plastic claddings. Sensors based on SPR present very high sensitivity to refractive index variations when compared to the traditional refractive index sensors. Here we propose a SPR sensor based in a single mode fiber. The fiber end is chemically etched by emersion in a 48% hydrofluoric acid solution, resulting a single mode fiber with the cladding removed in a small section. A resonance dip around 1580 nm was attained in good agreement with the simulation scenario that takes into account the real characteristics of the fiber.
INTRODUCTION
Surface Plasmon Resonance (SPR) has become very attractive to be used in chemical and bio sensing, usually applying the so-called Kretchmann configuration [1] , due to the high sensitivity to the refractive index variations of the surrounding medium. In the past twenty years, much effort was focused on miniaturizing fiber-optic SPR sensors by the application of different techniques. Some examples include distinct coating techniques, R&D configurations or several types of fibers that could be side-polished, tapered, D-type shape, decladded multimode fibers, using long period gratings, microstructured fibres among other configurations. [2] [3] [4] [5] [6] SPR is a charge-density oscillation that, in certain conditions exists at the interface of two media, metal/ dielectric, with dielectric constants of opposite signs. The charge density oscillation is associated with an electromagnetic wave, and the evanescent field at the interface decays exponentially into both media. This wave is a transverse magnetic polarized one (TM) and its propagation constant at the interface dielectric/metal is given by equation 1, ) and s n the refractive index of the dielectric [7] .
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Numerical Simulation
The numerical simulation was performed in order to obtain the resonance peak at the desired wavelength range for the different layers. It was used the transfer matrix formalism on a system with five layers, core / cladding / metal / dielectric / analyte [8] . This formalism is used to compute the propagation of the radiation through the layer system using the Maxwell's equations subjected to boundary conditions between two adjacent layers. From the basis of this formalism the electromagnetic quantities, electric field vector E and the magnetic field vector H, are related by equation 2.
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where k δ is the phase in the k th layer given by ( ) 
For gold it were used the tabulated refractive index values with linear interpolation between the data points while for the dielectric experimental values were used [9] . The analyte was assumed to be aqueous with a refractive index around 1.330 RIU. The simulations were performed for different layers thicknesses (15 nm to 25 nm for gold and 80 nm to 120 nm for the dielectric) in order to achieve the optimal configuration.
Experimental
For the sensing device a single mode fiber with a core diameter of 8.6μm and a cladding diameter of 125 μm was used.
A 10 mm section of the fiber was chemically etched by immersion in a 48% hydrofluoric acid solution during 38 minutes at 22ºC and 60% of humidity and the etched region became 9 μm thick. Instead of the tapering, this technique changes the cladding properties while maintaining the core intact. Due to the vapor acid, transition from the thicker region to the thinner region is not abrupt so the core mode has time to adjust to the new situation without spread out. The new surface created has low roughness and does not need extra treatment.
The metal coating was performed with an electron beam evaporator (model Edwards Auto 306) fitted with a homemade rotary system in order to rotate de fibers with a velocity around 5rpm, producing homogeneous films around the cylindrical fibers. First the etched region was coated with 2nm of pure titanium to improve the adhesion of gold. Second a layer with 20 nm thick film of gold was deposited around the fiber followed by a 104 nm thick dielectric layer of titanium dioxide. Figure 1 shows a scheme of the fiber with both gold/dielectric layers in the chemical etched region of the fiber. The image on the right is a picture of the produced sensor. It is possible to see the smooth transition from the thick section to the thin section.
The dielectric layer was produced by injecting pure oxygen in the electron beam vacuum chamber with a stable pressure around 3.1x10 -3 mbar to induce titanium oxidation during the deposition, with a rate of 0.04 nm/s. The refractive index values of this last layer were measured in an AutoSE spectroscopic ellipsometer (HORIBA Scientific) in the 400-800 nm spectral region. From these data, a refractive value index value of 2.2 RIU at 1550 nm wavelength was estimated. The spectrum was obtained in transmission mode operation with a spectral analyzer from FiberSensing (model FS2200SA) with a resolution of 2.5 pm. 
DISCUSSION AND RESULTS
CONCLUSIONS
A novel configuration of a surface plasmon resonance sensor in a single mode fiber was presented. The theoretical simulation preformed fits the obtained experimental results. As a further work, the fabrication of these structures will be tailored to get resonances likely the one shown in Figure 3 -b and their sensing properties fully characterized considering different interrogation techniques.
